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(54) IMAGE-PROCESSING APPARATUS 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image-processing apparatus with 
which areas of image data processed by pixel number conversion are divided 
with high accuracy and the image quality of an image obtained by the image 
processing, after the pixel number conversion processing has been made. 
SOLUTION: This image processing apparatus 1 is provided with a pixel number 
conversion section 4 that applies pixel number conversion processing by pixel 
interpolation or interleaving to input image data having plural areas including a 
large number of pixels, an area identification extract section 6 that extracts an 
area identification value of an area, including a noted pixel based on a 
characteristic amount represented a characteristic of a block consisting of the 
noted pixel that is taken from each pixel of an image data and plural pixel in the 
vicinity, an area division filter processing section 5 that divides the image data 
into plural areas based on the area identification value of each pixel and applies 
filter processing to each area, and an area identification value conversion 
section 7 that obtains an area identification value of each pixel after the pixel 
number conversion processing, by applying interpolation or interleaving to the 
area identification value extracted from the input image data. 
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$$<Dm&&. LEV0£fcJ4LEV 10 2lTi^il 

So 

[0 0 7 9] 2«fiR|gia:«*C*5ltSL#V^«[THtt, ^ 
X««tt»lBtt«ife©tfc«MTH = 90tU 

tt»®piattaao«;ft«[TH= nsa, 
wt-t©+ra©K5E«[TH=i i oti-s. ro^tc-r 

[00 80] IHMeitffi 1 0 (4, Kja+mffH&lffi 9 ?i> 

b^^nfc2titr-^ s 9 z&w&mt&m^- 

J&®«IS**fT5o ®***m 0K:|3#SWffcB* 

[oo8i] m#m#M i o ic*5Jt«jH#itte3ffi-ett. 
2 s 9 icm lt . ^asa**^-* s 

«) U ?XW£ (««K8iJ«ds 

roj ^iOt^^M^ (fMcWSUfltt* t2] <d 

[0082] 2mm&T—fs9&m»\rt&mirz>\£ 
#®«<z>«a« (2i) tmmfr—$(D&mm<DWkm.m. 

(2«) *&OR&31-*ltfJ:V\ BP*>. :il?)2O0 

«tv\ mz.t£. mi 7 (a) tc^-r^it^as^^-v 
017 (b) t^-r 2fitiijf&^— ^ t ^oR^at 
ntf, 01 stc^-rj: *p?i&i**&3 £ titzm&ir— 

[00 8 3] 4m&7t9 l l (4, £&&S«cS&E'J7*-* 

s i 3 \zm^xzmm&f--9 sio *msmmz& 

(4. ^4 3 r^^9-C2^HtS:^$nfc2MM^x 
-^SIO^I Clem, 2 5 6tt) ^tc-T6^ 

[0 0 8 4] ^I&Tcfc^-m, *i\ 2ft®&7 f — * 

foj *5«fcu* r i j £ N Kgfg roj fcj:u? 

T2 5 5J IC^iti B fcl^-C. 



(9) 11-27517 
[0 0 8 5] 0161:, #««coa5c7-f/u^^-J- 0 

#««tg» 1 1 ^tfe&^t^BJj^-* s i 3 tcs^j 

«ttWgiJ«*s roj tf>®*, BP*>, ^JC««^fffiE 

r i j ©®*, bp*> x 3t*««tc#ft-r5iii*i:»uT 

(4. Cfc^J: 5l:Sfc*-fr*V^7wA'^F 

2&1SU ««W3»J«£** r i j coM^. BP*>. M£«« 

[0 0 8 6] ^±<0J:^|CLT, y£&i&8, KfifNI 
MASffi 9 . QMMMIttl 0. *5J:tf#Mltt5c»l 1 ~C 
(4. **«^«Sfc»j7 ? — *S 1 3JcS-5v^T®lfttoaS: 
fxW U{££ra^<7>®{£^- * (S8-1 lovvfjx 
a») S:iiilftffl*3fi« 1 4tci£ffli-5o 

[0 0 8 7] i^a^iuict^ 

rn^^x, ^x^«. *>$im4Ih 

6tci3»tS»«W3iJ«o»m*&tt: % «M£R3e3*L5fc 
[0088] «M»l33UttMftiff6 30^ 

[0 0 8 9] ItA^Ml 3tcTK*lie>Jxa 

[0090] rco#^(o^Kgij^i4. </U (s 

ob el) ^^/^SrffcfflUfc^y^a^tfe-efc-S. 

[0 0 9 1] X*»«Cf4, , 019 ( a ) 

^S—^/isyj/ufk* mi9 (b) M^-f 1H&7^^?> 
iill^gMp 5*»J:t5afiff®*oaWE«[p 1—4 
• p 6 — 9 3X3tm; y9*k<o&b3LhtiL 

-<^tU^J^ stnh 5/— </Hti* s f4. 
s = I pl + p3-p4 + p6-p7 + p9 | 
50 -cXttiSixSo ailfli, 019 (b) tc^-T3 
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[0 0 9 2] >/— ' <^m^I s 14, *#ltixf;f*#^(5 

or, y—^/wttfj s rat. *©4*xyi;««-cfc5il 
itj*s&«gi;«<ou$v^fl[Tu#v^ftiai-nrt:. mm 

Sr»3E-rS««BW3»J*i:*S. ft. 019 (a) t^-f 70 
:/ — i/v^^/u^tcioT^^ibixfcy — <;^ktiJj s 
14. il@I^f)MIp 6<DmMtz.fafr5j?fa (mi 
9 (b) (-i31t5**l*J) <D=-<yi?<D*3&&7frl,X^ 

[0 0 9 3] «4WgiJfl[MUn6d^ A^M^-^^ 

mw*$\mxism 7 mmmm<omm z-frmmm 

[0 0 9 4] *1\ -RWMfett. *A««r««SUiJ«: 
[0 0 9 5] N&*&fS3&£t4, 2-4^0111^^0^ 

*tra-eii*<. 4«s:ffi^.-5«<z>iii*ra-c2ft^±oft 

14, H&*srafe G@*4bgsftttra&) SrweMMf-c, [3 50 
2 ojcs-jv^-ciftw-re. 

[0 0 9 6] «RQliSllROfii«M3U1li[&R d ft^t. 
H**ra»«cJ:5*ra®*R©««SS!3»J«|[Rdrt:, MR 

[0 0 9 7] 
[ft5] 

i+2 j+2 

Rd=5^ ^{fCn.n)Xc (mf t) x c (n+s>) 



[0 0 9 8] ±lB^tC*J^T, f (m, n) (4. fflft 
m t lEH n t <OSf^C^tt11i-5»*lii* p tf>«*W5*J«[ 

sr^r. s j £*$firamR ^ o^gt, t 14 

IHi *ttHli*R*<0ffi|»$:^r. IHftc 
(X) (4. ftSC 

c (X) = (1/j:X) X s i n k X 

(4, ilftc (X) Oft^K, §i&c (X) SrHifc&M 



1 -2 7 5 1 7 

18 

0^|X|<l(Dt§ % c (X) =1-2 | X | 2 + | 
X P 

1^|X|<2<0£#. c (X) =4-8 | X | + 5 | 
X | 2 - | X | 3 

2^|X|(Oi:# % c (X) =0 

H&Mfgsfc (mmtmm &^mtK 

[0 0 9 9] Z^iF^iaSiWIOffllt T 
to ^B*»fc»e>jM£iE«*:ff 5ct sot?, 

[oioo] £ <bi^ mfms&\mtm& 7 (4. 

M£Lv\> ztiicj:*), ®ffc^— *©»*^Iifc*tH;L 
fc««BWJ«o*IE«rjt»t?§r, 5£fc*®lt0>lfiil_b*:» 

[0101] ««8U3>J«ttUltt6^. ✓ — s/wtfi* 

— vmi^«*a^«) s y 

[0102] ✓ -/UtiA s ^W^««»tdffl 

©5ia©lfVHlThl, Th2, Th3, Th4. 
Th 5t?U#V^««i3ffii-*»&Sr«JC^(f"r»W-r5 Q 

Th l>Th2>Th3>Th4>Th5 

[0 10 3] ^UX. <^W^J s £r5l!JB0>L#V* 
iThl, Th2, Th3, Th4, Th5T?LSVHI 

ThKs-cM, m&o mm$wmo) , Th2 

<s^Thl-CfctLf^. (m^S»JMD . Th 

3< s^Th 2-C$>tbf4. ««2 (««R9Jfl[2) , T 

h4< s ^Th3-cfcix^ ®«3 m*msm3) . 

Th5<s^Th4 "Cfe*ttf . ««4 (ffttHK8>Jft[ 
4) % s^Th5-Cm ««5 (iW!5) , 

[0 10 4] :7-f^*yffi«5W:. ±IEOJ:9tcLTU 

2tC^-fJ:pt^ ««0t**>Jxtfig2 2 (a) tw^-t"^ 
>r^^«*. ^^£l T*£>;h,tf[g2 2 (b) !OTf7^/U 
^«*. «* 2 t?*>4xtf0 2 2 (c) tC^-T^^/W^^ 
ft. «*3t?*>ixtfig2 2 (d) IC^f7^;^m 
^«4t?^tlf4ia2 2 (e) t^i-7>f/U^«». m^i 
5-Cfc;ft,r£[a2 2 (f) I07f7^/^it, <t^7<t 
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*«««ic»S/j:ijte&&£fT 3 c t &x% 5 0 
[0105] -7 * fr9¥mfe<bmommi. **»ftss 

*5*-r*U*. «#0, i*ss:*««, S*£2, 3, 4 

[0106] « % *tiMtr>m&»mm±m&w.\\i. m 

tlM^Ly*—? (S 8, S 9. S 1 0. £fc!4S IDS: 

14, iSMft£:ttWj1-3B*lc* >*y-i^«*HlLfcI» 

[0 10 7] £fc, *3gJfc<0^tt<zmfe&&&|S 1 14, 
I^IIl 3 io<tO?M«tl3^^® 1 4 t$l$L^Xn 

11 3-*>WffttiW)igBl 4Srrtj»bTV^T1>J:v\ BP 

>=: vmm. m&&mmw i fciPi»o**«>is««ia» 

[0 10 8] 

A^J Ij &:r - * d*f L , Pi * ^>MP«1 * fc (4 ffiS 1 # J: -5 
^©#iB*Sraaii*t UT. &S®iff <t^Oifi€&GQ?g 

IIO*fcttra3lt£fT3r£KJ;9. MXft£tfe&&«e> 

[0109] 9 . M****^*^®*^ 

\c & o x % h ft z m& <dm ft £ fa ±-f -s n 1 755 -e 

[0 110] *»W©!S*^2lB«OM«ft! : S*e«:. 

7>f/^^&ffi^a"C*>S«j«"C*>5. ::ftlc<J;*K BisR 
«cKtt&9ft 7 ^ /i^ ALS t- <fc o T# e> ft £ ®{fe£>® 
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[0 111] *%^on^3Stt(Dli|fe«iSSK»t, 
EUiOJ:5fc* ±£®XRXft&9* s ®X^4>fc&fi 

(4. ««»«|7>f/^^a#e:(ci:5 7-f y^ttaijfts® 

[0112] #&m<ott*&4fcfttommm&mi±* 

— ^ ^bttffi $ nfcMi^S'Jfi£a 5 & S iSilf 3fts#«*fc# 

So mid J; 9, I^^itoi^ilCtot 
»€>Jx51Hftoii«Sr $ f>K|6j_t*r 6 r ^ z5^t?^ 5 1 ^ 

20 [0113] #3BPJ0>S9*E SIE^coM^S^Stt, 

- ^ ^ b ttffl $ nfcM«^S»JM7)5 ^ S ® * ti -5 « 

[is 2] ±&miAtimmu<D#V!m&Mtommz&ft& 

mx$>z> 0 

im3] ±aE««^j«»w»ic*5itsE*sio»j«* 

OSt ffl^-fe Srtfcfl-r 6 fc » <^Ift^ m X h So 

<Dwmxm&®Lw~tz>tctt><D%Lwmxhz> 0 
[0 5] ±ie^TOUMttai^tcio(tssE^ipj^$i 

[i6] ±fE«WW3»J«tta»^*5lt6 SW*i^io*j|t 

[0 9] ±l2®^3S^g(D7><yv^^S^(-*3ttSy r 
4^*&m&WR+Z1tibo>WR&X*>'!), (a) (47 

>f/i^^. (b) nm&y"—?*^* 

[010] ±IS7-f/V^AQ.3ffifflJ(C*5l^r#«*»CffiV^ 
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[111] ±IE®«teS3S«0 7 3Elftfflt?fflv^€,ix6^ 

[Hi 2] il 1 O^y ^7 y /7-^S:at^7 7 

[Hi 3] ±IEM*«iSi61S^y«»»(w*5^r#«« 
tcffll^ fcftS/i'y ^7y T'r-T'/i/^tt^^ 7"Cfc 

Hi 4] iOTtt&assaoRa+rafB^aajt^tt 
[sis] ±mm^mmm<o^mm7€U-vm^^ti^> 
[Hi e] ±sEiii««iai6iso*fl[a5c»ic*5^T*« 

[HI 71 ±8Elift«iaKift<0#«tB5c»^*5^5«^ 

— (b) IS®&x-^Tife<5o 

[hi 8] ie^tta^cas^ssv^TiH^ftiasiifciB 

[Hi 9] ±£Mtt^31$gB^««MU«[|AaiA^i3ft 

(a) te=^yl?&m<Dtctb<Dy <A'-7 4A'? S (b) 
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i@2ii y — ^ta^i^fJi^) 5 iiw t # t^i 

[H2 2] ✓ ^ffl^|:S^<7>f^«iI©7-<^ 

1 M^^^g 
2 
3 
4 
5 



6 fiJSffigiJtttttttt («ttfl*#Mtttt¥Jlt) 

9 mm«i3Sffi («*»«i5«fctoa^n:) 

i 2 (»j»#g» 

1 3 ®&A^3IB 

l 4 Biftffi^gB 



111 



Ii2] 




0 


-1/6 


0 


-1/6 


jo/a 


-1/6 


0 


-1/6 


0 



p 1 



(b) 



p 1 


P2 


p3 


P4 


p5 


p6 


P 7 


P 8 


P9 



1/11 


l/ll 


I/M 


l/il 


3/11 


i/n 


1/11 


i/n 


i/n 



-Th 1 
-Th 2 
-Th 3 

•Th A 

■ Th 5 



-12- 



(13) 1-2 7 5 1 7 



[04 1 



[0 6] 

















-i- 


-J— 




H- 
-i- 




P 


-J— 
-i- 




-i- 


— i- 


-i- 


-±- 


-i- 













— ^ 










— ^ 










\ 




P 




s* 


— ^ 




ST"* 























^-7 


L 




<-? 


<—* 




^ 


7 


<-? 


<—? 

p 








<—? 






/ 


7 


<—? 


^7 








***** 



1 2] 




192 224 256 
X*>Gl 















r?2 












0 


0 


0 






0 


0 


0 








0 




0 






0 




0 








0 


0 


0 






0 


0 


0 




























r F 












0 


-1/6 


0 






0 


-1/16 


0 








-1/6 


1Q/6 


-1/6 






-1/16 


20/16 


-1/16 








0 


-1/6 


0 






0 


-1/16 


0 




























f P2 












0 


0 


0 






1/18 


1/18 


1/18 








0 


I 


0 






1/18 


10/18 


1/18 








0 


0 


D 






1/18 


1/18 


1/18 























-13- 



(14) 



¥fffl¥-l 1-2 7 5 1 



1 1] 



14] 



CATrtBD 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


J 


0 


0 


2 


4 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


26 


28 


30 


16 


32 


34 


38 


38 


40 


42 


44 


43 


48 


50 


52 


54 


53 


58 


60 


62 


32 


64 


66 


68 


TO 


72 


74 


76 


78 


80 


82 


84 


86 


68 


90 


92 


94 




48 


96 


98 


100 


102 


104 


106 


108 


110 


112 


114 


118 


118 


120 


122 


124 


126 




64 


128 


130 


132 


134 


136 


138 


140 


U2 


144 


146 


148 


150 


152 


154 


156 


158 




80 


160 


162 


164 


166 


188 


170 


172 


m 


ITS 


178 


180 


182 


184 


186 


168 


190 




96 


192 


194 


193 


198 


203 


202 


204 


206 


208 


210 


212 


234 


216 


218 


220 


222 




112 


224 


226 


228 


230 


232 


234 


236 


238 


240 


242 


244 


246 


248 


250 


252 


254 




128 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 




144 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 




160 


2S5 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 




17B 


255 


255 


255 


255 


255 


255 


255 


255 


255 


256 


255 


255 


255 


255 


255 


255 




192 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 




208 


255 


255 


255 


255 


255 


255 


255 


255 


255 


£55 


255 


255 


255 


255 


255 


255 




224 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 




240 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


255 


Z55 


255 


255 


255 


255 











A 




c 


t 

D 


E 


F 



113] 



116] 




\m\ 7] 



(a) 



C Id ) 




tft5c7 A fof 



1/11 


1/11 


l/U 


1 


3 


l/ll 


l/U 


1/11 


1/11 




F 


0 


0 


0 


0 


J 


0 


0 


0 


0 





1/18 


1/18 


1/18 


1/1B 


10/18 


1/18 


1/18 


1/18 


1/18 





-14- 



(15) 



1 -2 7 5 1 7 



II 9] 



C a > 



Cb) 



-1 


0 


1 




p i 


P2 


P3 




0 


1 




P4 


P5 


P6 




0 


1 




P7 


pa 


Pfl 


<*> 


[03 2 2] 







0 


-1/8 


0 


-VB 


ia/o 


-i/a 


0 


-1/6 


0 



0 


-1/10 


0 


-1/10 


14/10 


-1/10 


0 


-1/10 


0 



< c ) 



(d ) 



0 


-1/16 


0 




0 


-1/28 


0 


-1/1B 


20/18 


-1/16 




-1/26 


30/26 


-1/26 


0 


-1/18 


0 




0 


-1/28 


0 










< * ) 




0 


0 


0 




D 


0 


0 


0 


1 


0 




a 


I 


P 


4 


0 


0 




0 


0 


0 



i+2 



j-1 



i+1 Q 



[02 0] 



<M — 



s ' 1-s 



J+2 



t 

1-t 



7o V v>CDj^£ 
(72)3S9?# ±m JEW 



-15- 



